The standard mean flow equation of quasigeostrophic theory omits the mass term in the angular momentum budget. A modification of this equation is proposed for barotropic flow over topography where the mass term is incorporated. The modified equation is applied to a topographic instability problem. It is found that the growth rates are substantially reduced if the mass term is taken into account.
Introduction
Quasigeostrophic theory (QT) continues to be of central importance to the understanding of extratropical flow. The potential vorticity equation is the central equation of that theory. To fix ideas let us consider barotropic β-plane channel flow of unit density where
is the streamfunction and
(S = LB channel area; subscript g for geostrophic; L = length, B = width of the channel; channel axis at y = 0) is the zonal mean flow. 
where
( area mean) represents the mountain torque. The derivation of (1.4) in FREDERIKSEN and FREDERIKSEN (1989) is strictly valid only if the fluid is topped by a rigid lid but (1.4) has been applied in a wide range of geophysical contexts (see GHIL and CHILDRESS, 1987 for a review) where this condition is not satisfied. This causes a problem for which a solution is proposed below. As is well known, (1.4) can be seen as an angular momentum equation for channel flow where the 'mountain torque' on the right affects the angular momentum on the left. More exactly, this angular momentum (per unit area) is 
